Introduction

58
Proteolytic system of lactic acid bacteria (LAB) occupied much attention since the 1980's (1) 59 onward, given its importance for efficient bacterial growth and the role it plays in industrial 60 processes where these bacteria found immense applications. There is massive amount of data in 61 literature, including some excellent reviews, regarding composition, physiology, biochemistry, 62 diversity and genetics of proteolytic system in different LAB, especially in lactococci (2-4).
63
Generally, lactococcal proteolytic system comprises: a) large cell-envelope proteinases (CEP), Bacteriocins are small ribosomally synthesized antimicrobial peptides, produced by some 75 bacteria to kill competing ones. Likewise, they have been thoroughly studied, and a body of data 76 is available on broad array of different bacteriocins (5-7). However, it seems that bacteriocin 77 research still has not achieved its peak, since they are being growingly investigated as potential 
83
In our previous study (13), we have shown that proteinase PrtP alters the bacteriocin LcnB 84 activity of L. lactis subsp. lactis BGMN1-501. That discovery was instigated by the analysis of 85 the lcnB gene promoter activity, during bacterial growth in media with rising concentrations of 86 casitone. It was observed that activity of the lcnB gene promoter was decreasing, while at the 87 same time antimicrobial activity of LcnB was increasing. It was concluded that some other 88 mechanism is compensating for the silencing of the lcnB gene transcription. Since the 89 transcription of the prtP gene is also medium dependent, but in opposing manner, we set to 90 investigate the possible interplay between these two proteins. Namely, the possibility of LcnB and its 18bp shorter truncated form, the lcnB*, are listed in Table 2 . Total DNA (1 ng) was 
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Presence of cloned fragments in pMAL-c5X was determined using NcoI/SacI digestion, while 172 the orientation was determined by sequencing using Macrogen Sequencing Service (Macrogen,
173
Netherlands). All digestions with restriction enzymes were conducted according to the supplier`s 174 instructions (Thermo Fisher Scientific).
175 176
Chemical synthesis of bacteriocin
177
LcnB*, the truncated form of bacteriocin LcnB lacking first six amino acids ( 
SDS-PAGE
194
Recombinant proteins were analyzed by SDS-PAGE, as previously described (13). by ammonium sulfate precipitation at 40% saturation, dialyzed and separated by RP-HPLC.
214
Obtained fractions (twenty-six) were concentrated and tested for antimicrobial activity using produced as their mature peptide forms using pMAL protein fusion and expression system.
232
Firstly, using plasmid pMN80 as template, both lcnB without leader peptide and its 18 bp shorter cloning and expression process is given in Figure 3 .
243
When applied in spot-on-lawn bacteriocin activity assay, it was determined that LcnB possessed 244 strong antimicrobial activity, corresponding to its concentration. However, LcnB* was proved to 245 be inactive regardless of the concentration applied (Figure 4) . with proteinase PrtP, no activity could be detected (data not shown).
254
In order to investigate the pattern and kinetics of PrtP hydrolysis of LcnB, the digestion mix was 255 separated using reverse-phase HPLC after 3 h and 20 h of digestion. In addition, recombinant
256
LcnB as starting substrate and LcnB* as expected product were also loaded on the same column the peak generated by LcnB*. In addition, further degradation can be noted in the background. 
Discussion
276
In our previous paper, we described the medium dependent regulation of bacteriocin LcnB 277 activity and gave the first insights into interaction between proteinase PrtP and LcnB bacteriocin. To determine the form(s) of LcnB present in BGMN1-501 culture, the strain was grown in 297 chemically defined minimal medium, supplemented with 0.5% casitone. This was done for two inactive. However, since without a positive control the definite conclusion could not be drawn,
315
we decided to produce our own proteins of interest, using routine cloning work done in our lab.
316
The pMAL expression system we used proved easy to handle, efficient and reliable, given that 317 both proteins were expressed and purified without troubles. One of the positive features of this 318 system is that it provides production of proteins exactly as desired by cloned DNA sequence-319 without the need for further processing.
320
Once purified, both proteins were tested for antimicrobial activity, both in spot-on-lawn and 321 agar-well diffusion assays, however only LcnB was active, confirming the previous assumption 322 that LcnB* does not possess bacteriocin activity. This was additionally corroborated with 323 bioinformatic analysis of LcnB. Since detailed 3D structure of this bacteriocins is yet 324 undetermined, the influence of given six amino acids removal on the final protein structure is 325 hard to predict. However, secondary structure prediction suggested that these six amino acids are 326 involved in β-sheet formation, implying the important function they have in protein structuring.
327
Given that this β-sheet is predicted to be rather small, consisting of only 11 amino acids, it is 328 highly probable that deletion of first β-strand, induced by PrtP, destabilize this structure 329 completely, leading to denaturation of this β-sheet.
330
In order to test the susceptibility of recombinant LcnB to PrtP hydrolysis and with that to test all 331 of our previous premises, an in vitro digestion was set up. PrtP extract obtained from NCDO712, understanding. This is supported by the notion that LcnB degradation by PrtP is never so intense 371 to completely deplete bacteria of their antimicrobial potential.
372
The results obtained in this study are important as they also proved that the first six amino acids PCR products in pMAL-c5X: 1-2, construct pMAL-c5XI (carrying lcnB); 5-6, construct pMAL-c5XII 473 (carrying truncated form of lcnB); 3 and 7 empty vector; 4, Generuler DNA Ladder Mix. Note -the 90 bp 474 increases in size compared to PCR amplicons is derived from vector. C) SDS-PAGE of overexpressed 475
clones in E. coli ER2532: 1 and 3, fusions with MBP; 2 and 4, arrows pointing to proteins of interest 476 (LcnB and LcnB*, respectively) released from MBP by Xa protease; 5 spectra multicolor broad range 477 ladder. 478 
